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© Method and device for either cutting or perforating a moving web of paper. 



@ Method and device for either cutting or perforat- 
ing a moving web of paper (4) or such like material 
making use of a laser beam (8), which is directed in 
a plane at some distance from and parallel to the 
plane of the web of paper (4) and onto a laser optics 

(9) substantially consisting of a mirror (10) for deviat- 
ing the laser beam in the direction of the web of 
paper (4), and a lens (11) present between the mirror 

(10) and the web of paper (4) for focussing the laser 



beam (8) onto said web. The laser optics (9) is 
moved according to a straight line enclosing an 
angle (0) with the direction of movement (P) of the 
web of paper and with a velocity adapted to the size 
of the paper which has to be cut or perforated. The 
direction in which the laser beam (8) is directed 
towards the mirror (10) of said laser optics (9) runs 
parallel to said line. 
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In first instance the invention relates to a meth- 
od for either cutting or perforating a moving web of 
paper or such like material by making use of a 
laser beam, which by means of a movable posi- 
tioned optics is moved in transverse direction over s 
said web. 

Such a method is known by DE-A-2458656. A 
disadvantage of this method is, that the distance 
between the laser optics and the web of paper is 
continuously changing when the laser beam moves to 
transverse over the web of paper. This means that 
during this movement only one single point of the 
web of paper can be present in the focus of the 
laser beam. So the energy present in the laser 
beam will be dispersed over a given surface of the is 
web of paper during the greatest part of its move- 
ment over said web. Because of this a laser beam 
with a relatively high energy will have to be used to 
obtain the desired effect This requires such a big 
generating device that the known method can be 20 
applied in very special cases only. 

A further disadvantage is that the laser beam 
will form a spot on the paper with relatively large 
dimensions during the gratest part of its path. This 
is particularly undesirable when making a perfora- 25 
tion in the web of paper and when cutting the web 
of paper no clear straight line will be obtained. 

Although it might be tried to focus the laser 
beam such that the web of paper is always present 
in the focus of the laser beam, in praxis this so 
appears hardly to be possible because this brings 
with it that relatively large masses have to be 
moved quickly. 

Now the object of the invention is to remove 
these disadvantages and to that end it is provided 35 
that the generated laser beam is directed in a 
plane positioned at some distance from and par- 
allel to the plane of the web of paper and onto a 
laser optics being movable in this plane and sub- 
stantially consisting of a mirror for deviating the 40 
laser beam directed onto it towards the web of 
paper and towards a lens present between sad 
mirror and said web of paper for focussing the 
laser beam onto said web, the laser optics being 
moved according to a straight line enclosing an 45 
angle with the direction of movement of the web of 
paper and with a velocity adapted to the velocity of 
movement of said web, the direction in which the 
laser beam is directed towards the mirror of the 
laser optics running parallel to said line. so 

The device by which the laser beam is gen- 
erated can be fixedly positioned during the dis- 
placement of the laser optics over the web of 
paper. Only the laser optics, which has a limited 
mass, has to be moved during cutting or perforat- 55 
ing a moving web of paper, such that said web of 
paper can be moved with a considerable velocity. 

Because the lens is always present at a small. 



substantially constant, distance from the web of 
paper a good focussing of the beam is possible. 
Because of this use can be made of a laser beam 
with relatively less energy and a clear perforation 
or cutting line can be obtained. 

Obviously the path which is followed by the 
laser optics is such that during the movement of 
the laser beam over the width of the web of paper 
the distance over which the laser beam is moved in 
the direction of movement of the web of paper is 
equal to the distance over which the web of paper 
itself was moved. 

Then the path which the laser beam follows 
over the web of paper runs square to the longitudi- 
nal direction of the web. 

Obviously it is also possible to perforate or to 
cut the web of paper at an oblique angle but in 
most cases this will not be wanted. 

The invention also relates to a device for ap- 
plying the above described method, said device 
comprising a means for guiding the web of paper 
which has to be cut or perforated, a means for 
generating a laser beam, a laser optics positioned 
at a distance from the web of paper by which the 
generated laser beam can be directed onto the 
web of paper and means for moving the laser 
beam coming out of the laser optics at an oblique 
angle over the moving web of paper, said device 
being characterized in that said laser optics sub- 
stantially consists of a mirror for deviating a laser 
beam directed on this and that a lens is present 
between the mirror and the web of paper for focus- 
sing the laser beam onto the web of paper, said 
laser optics being movable either along or by a 
guiding means extending in a plane parallel to the 
plane in which the paper web is present which has 
to be cut or perforated and at an angle to the 
direction of movement of the web of paper, said 
angle being adapted to the size of the paper which 
has to be cut or perforated, the means for generat- 
ing the laser beam being fixedly positioned at a 
distance from the laser optics, such that the gen- 
erated laser beam is running towards said mirror in 
a direction parallel to the direction of movement of 
said laser optics. 

In case of the preferred embodiment the angle 
which the guiding means for the laser optics is 
making in respect of the web of paper is used to 
obtain the desired sizes of the material. 

The means for generating the laser beam can 
be placed on a support frame which is pivotably 
mounted such that it can be moved in a plane 
running parallel to the web of paper. Then the 
velocity of movement of the laser optics can be 
proportional to the velocity of movement of the web 
of paper. 

A simple embodiment can be obtained when 
v the laser optics is slidably mounted on a section of 
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the support frame and when mechanical, electrical, 
pneumatic or hydraulic driven means are present 
for moving the laser optics along said support 
frame. 

Obviously the laser optics is not available for 
cutting or perforating a web of paper when it is 
moving back to its initial position. 

To overcome this disadvantage and to allow for 
a higher velocity of the web of paper it can be 
provided for that at mutual distance two or more 
laser optics are connected to an endless conveyor 
carried by the support frame. 

When now one of the laser optics has carried 
out his function the other one is directly activated 
such that the successive cuttings or perforations 
can be closer to each other without increasing the 
velocity of the laser optics. In addition the laser 
optics has not to move to and fro such that a much 
smoother running of the device will be obtained. 

According to a further embodiment of the in- 
vention the distances between succeeding laser 
optics, measured along the conveyor, can be either 
equal or different. 

By this it is possible to position in particular 
perforations at different distances from each other 
as this might be desirable in case of given forms. 

A still greater flexibility can be obtained by 
coupling a number of the described devices, such 
that these can be operated phase shifted. 

The invention is further described by means of 
embodiments shown in the drawing, in which: 
Fig. 1 schematically shows a view of an embodi- 
ment of the device according to the invention, 
seen in the direction of movement of the web of 
paper, certain parts being omitted for the sake 
of clearness; 

Fig. 2 schematically shows a plan view of the 
device of fig. 1; 

Fig. 3 schematically shows a plan view of an- 
other embodiment of a device according to the 
invention. 

The figures 1 and 2 show a device comprising 
an elongated support frame 1, which is pivotably 
mounted by means of a shaft 2 which is supported 
by the frame 3 of the device. 

Over the frame 3 the paper web 4 is guided 
which has either to be perforated or to be cut and 
which is moved in the direction indicated by the 
arrow P. 

The angle 0 which the support frame 1 en- 
closes with the direction of movement P of the web 
of paper 4 is adjusted by means of the adjusting 
device which e.g. can have the shape of the pneu- 
matic cylinder 5, which by means of the bracket 6 
is connected to the frame 3 of the device. If neces- 
sary blocking means, not shown, can be present to 
block the support frame 1 in the desired position. 

On the support frame 1 the apparatus 7 is 



installed which serves to generate a laser beam 8 
which is directed onto the laser optics 9. The laser 
optics 9 comprises the mirror 10 and the lens 11 
by which the laser beam, deviated by the mirror 

5 10, is focussed onto the web of paper 4. 

The laser optics 9 is movable mounted on the 
support frame 1 e.g. by being coupled with a screw 
spindle 12, which is supported by brackets 13 
connected to the support frame 1 and which can 

ib be rotated in both directions by means of the 
electric motor 14. In this way the laser optics 9 can 
be moved to and fro but will only be active when it 
is moved in the direction of the arrow P. 

In the apparatus 7 a means is provided which 

is takes care for it that a laser beam 8 is only di- 
rected onto the mirror 10 when this can be used for 
cutting or perforating the web of paper 4. 

When the motor 14 takes care for moving the 
laser optics 9 with a given velocity the angle p will 

20 be chosen such that, in case of a given velocity of 
movement of the web op paper 4, the distance 
over which said web 4 is moved during the cutting 
or perforating is equal to the distance over which 
the laser optics 9 is moved as seen in the direction 

25 of the arrow P and between the longitudinal edges 

15 of the web of paper 4. 

When the velocity of movement P of the web 
of paper 4 is changed the velocity of the laser 
optics 9 in the direction of the arrow R will be 

30 changed too. 

When a web of paper 4 is cut by means of the 
device means will be used for continuing the guid- 
ing of the web of paper below the device. This, 
however, will be obvious for an expert and will not 

35 need further description. 

Fig. 3 schematically shows a device which is 
modificated in respect of the figures 1 and 2 and in 
which corresponding parts are indicated by the 
same reference numbers. 

40 On the support frame 1, being pivotable moun- 
ted by means of the shaft 2, the endless conveyor 

16 is positioned. At the one end this conveyor 16 is 
supported by de wheel 17, which can be driven by 
the motor 18, and at the other end by the idle 

45 wheel 19. 

The apparatus 7 again is positioned on the 
support frame 1 to generate a laser beam 8, being 
directed to the laser optics 9. Two laser optics 9 
are mounted to the endless conveyor 16 such that 

so when the one laser optics has taken care for cut- 
ting or perforating a web of paper 4 the other laser 
optics 9 can be directly activated for carrying out a 
next cutting or perforating. Also both laser optics 9 
will continuously have the same velocity, which will 

55 contribute to the right working of the device. 

Further the possibility exists to mount the laser 
optics 9 in such a way to the conveyor 16 that the 
distances a and b, indicated' in fig. 3, will be 
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different. This brings with it that two mutual dif- 
ferent distances are present between succeeding 
cuttings or perforations. 

Although in case of the device shown in fig. 3 
two laser optics are used there can be used also 
three or more of these. 

In case of the device according to fig. 3, gen- 
erally speaking, a higher velocity of the web of 
paper 4 can be applied than in case of the device 
according to the figures 1 and 2. The angle betwen 
the support frame 1 and the direction of movement 
of the web of paper 4 again can be established and 
can be adjusted by means of the device 5. 

It will be obvious that only some possible em- 
bodiments of a device according to the invention 
are shown in the drawing and are described above 
and that many modifications can be applied without 
leaving the inventive concept. 

So it is possible that the apparatus 7 is not 
mounted on the support frame 1 but is fixed to the 
frame 3, it being obvious that then in the laser 
beam suitable optical components have to be ar- 
ranged. In that case it is possible to mount a mirror 
fixedly to the support frame 1 , to wit in the point 
where the centre line of the laser beam 8 and the 
axis of rotation of the support frame 1 intersect 
each other. 

Further it is possible to change the velocity of 
movement of a laser optics such as by changing 
the speed of the related driving motor 14 either 18 P 
such that the support frame can be maintained at 
the same angle. Generally speaking, however, piv- 
oting of the support frame can be carried out 
easier. 

Claims 

1. Method for either cutting or perforating a mov- 
ing web of paper (4) or such like material by 
making use of a laser beam (8), which by 
means of a movable positioned optics (9) is 
moved in transverse direction over said web 
(4), characterized in that the generated laser 
beam (8) is directed in a plane positioned at 
some distance from and parallel to the plane of 
the web of paper (4) and onto a laser optics 
(9) being movable in this plane and substan- 
tially consisting of a mirror (10) for deviating 
the laser beam (8) directed towards it and to 
the web of paper (4) and to a lens (11) present 
between said mirror (10) and said web of pa- 
per (4) for focussing the laser beam (8) onto 
said web, the laser optics (9) being moved 
according to a straight line enclosing an angle 
with the direction of movement of the web of 
paper (4) and with a velocity adapted to the 
velocity of movement of said web (4), the 
direction in which the laser beam (8) is di- 



rected towards the mirror (10) of the laser 
optics (9) running parallel to said line. 

2. Device for applying the method acording to 

5 claim 1, said device comprising a means for 

guiding the web of paper (4) which has to be 
cut or perforated, a means (7) for generating a 
laser beam (8), a laser optics (9) positioned at 
a distance from the web of paper (4) by which 

to the generated laser beam (8) can be directed 

towards the web of paper and means for mov- 
ing the laser beam coming out of the laser 
optics (9) at an oblique angle over the moving 
web of paper (4), characterized in that said 

75 laser optics (9) substantially consists of a mir- 

ror (10) for deviating a laser beam (8) directed 
towards this and that a lens (11) is present 
between the mirror (10) and the web of paper 
(4) for focussing the laser beam onto the web 

20 of paper, said laser optics (9) being movable 

either along or by a guiding means (1,16) 
extending in a plane parallel to the plane in 
which the paper web (4) is present which has 
to be cut or perforated and at an angle (0) to 

25 the direction of movement (P) of the web of 
paper, said angle (0) being adapted to the size 
of the paper which has to be cut or perforated, 
the means (7) tor generating the laser beam 
(8) being fixedly positioned at a distance from 

30 the laser optics (9), such that the generated 

laser beam (8) is running towards said mirror 
(10) in a direction parallel to the direction of 
movement of said laser optics (9). 

35 3. Device according to claim 2, characterized in 
that the laser optics (9) and the means (7) for 
generating the laser beam (8) are placed on a 
support frame (1) which is pivotably mounted 
such that it can be moved in a plane running 

40 parallel to the web of paper (4). 

4. Device according to claim 3, characterized in 
that the laser optics (9) is slidably mounted on 
a section of the support frame (1), mechanical, 

45 electrical, pneumatic or hydraulic driven means 

(12,14,18) being present for moving the laser 
optics (9) along said support frame (1). 

5. Device according to claim 3. characterized In 
so that two or more laser optics (9) are provided 

at mutual distance to an endless conveyor (16) 
carried by the support frame (1). 

6. Device according to claim 5. characterized in 
55 that the distances between succeeding laser 

optics (9), measured along the conveyor (16), 
are either equal or different. 
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